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(54) OBJECTIVE LENS DRIVING DEVICE 

(57)Abstract: ' 
PROBLEM TO BE SOLVED: To obtain an excellent servo characteristic \ 
by composing a tilt coil of a first part for generating turning force turning a 
holder around an axis crossing orthogonally the optical axial direction of an 
objective lens and another second part. 



SOLUTION: In this objective lens driving device, sides excepting the 
effective sides of the tilt coils 5, 6 are placed on a position with low ' 
magnetic flux density of a magnetic gap peripheral part. Then, even when a ' 
current is allowed to flow through the tilt coils, the force moving a movable 
part 7 in the other direction such as the tracking direction, etc., doesn't 
occur. Thus, the disturbance doesn't increase in the tracking direction, focus 
direction and tangential direction, and a stable servo and a proper 
recording/reproducing signal are realized. Further, the tilt coils are reduced : 5c; 
so that only one is used for one side magnetic gap, and the constitution can ; 1 
be simplified, and the cost can be reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An objective lens A holder holding said objective lens A driving means for rotating said holder to the 
circumference of a shaft which intersects perpendicularly to the direction of an optical axis of said objective lens It is the 
objective lens driving gear equipped with the above. Said driving means It consists of a magnetic field generating means and a 
tilt coil. Said tilt coil It consists of the 1st portion which generates rotation force of rotating said holder effective in the 
circumference of said shaft, and the other 2nd portion, and is characterized by arranging said 1st portion in a location where 
flux density within a magnetic field generated from said magnetic field generating means is higher than said 2nd portion. 
[Claim 2] An objective lens A holder holding said objective lens A driving means for rotating said holder to the 
circumference of a shaft which intersects perpendicularly to the direction of an optical axis of said objective lens It is the 
objective lens driving gear equipped with the above, and said driving means consists of a magnetic field generating means and 
a tilt coil, and resultant force of force generated in the side which forms a tilt coil within a magnetic field generated from said 
magnetic field generating means in said tilt coil is characterized by constituting so that only torque of a tilt may be generated. 
[Claim 3] It is the objective lens driving gear which two or more arrangement of the 1st portion of said tilt coil is carried out 
into said magnetic field in an objective lens driving gear according to claim 1, and is characterized by seeing from said shaft 
orientations and estranging rotation and said 1st portion of said holder. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is an objective lens driving gear which amends especially the inclination of the optical 
axis of an objective lens about the objective lens driving gear which uses information for the information record regenerative 
apparatus recorded or reproduced at least to optical recording data medium, such as a Magnetic-Optical disk drive, a 
postscript mold disk drive, a phase change mold disk drive, CD-ROM, and DVD. 
[0002] 

[Description of the Prior Art] To optical recording data medium, such as a Magnetic-Optical disk drive, a postscript mold 
disk drive, a phase change mold disk drive, CD-ROM, and DVD, the information record regenerative apparatus which records 
or reproduces information at least irradiates the beam spot through an objective lens at optical recording data medium, and 
acquires a regenerative signal and a record signal. In this case, when the optical axis of an objective lens leans to the record 
playback side of optical recording data medium, optical aberration may arise, a cross talk and a jitter may increase, and a 
regenerative signal may deteriorate. Moreover, a record signal may deteriorate at the time of record, and a mistake may be 
produced in pit formation, 

[0003] In order to solve this problem, the following objective lens driving gears are proposed in JP,7-65397,A. As shown in 
drawing 1 7 and drawing 18 , the objective lens 101 was formed in the upper limit of the object lens holder 100, and the tilt 
coils 102a-102d are attached in the side of the object lens holder 100. Moreover, Magnets 104a and 104b, the U character 
mold yokes 105a and 105b, and the supporting material 106a-106d supported for an objective lens 101, enabling free tilting 
are attached in the pedestal 103. The inclination of the beam optical axis irradiated from an objective lens 101 and the 
recording surface of an optical disk is detected by the direction inclination detectors 107a and 107b of a path. 
[0004] And based on the error signal of the inclination detectors 107a and 107b, it energizes in the tilt coils 102a-102d, and 
the optical axis of an objective lens 101 is amended at high speed. In this case, it is side 102a-l,102b-l,102c-l,102d-l of an 
each tilt coils [ 102a-102d ] top that the force effective in the tilt coils 102a-102d occurs. And when leaning in the direction of 
the direction inclination (circumference of the y-axis) arrow head A of a path, generate current in the arrow head il - i4 
direction, a sink and each tilt coils 102a-102d are made to generate the force of arrow heads F1-F4 in each tilt coils 
102a-102d, as shown in drawing 1 8 , and the object lens holder 100 and an objective lens 101 are leaned to the circumference 
of the y-axis. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the flux density on which adjacent side l02a-2,102b-2,102c-2,102d-2 
each tilt coils / 102a-102d ] ( drawing 1 8 ) is located in the main approach of Magnets 104a and 104b, and the objective lens 
driving gear shown in drawing 17 acts around there is high. Therefore, in side 102a-2,102b-2,102c-2,102d-2, the force of 
arrow head f (1), f (2), f (3), and f (4) occurs ( drawing 1 8 ). However, in the case of inclination amendment of an objective 
lens, since all the force of this f (1), f (2), f (3), and f (4) is the same directions (x directions), the object lens holder 100 and 
an objective lens 101 will move in the x directions at the same time they incline to the circumference of the y-axis. Therefore, 
the disturbance of the direction of tracking increases and there is fault that the stability of a servo becomes low. 
[0006] Even if this invention is proposed that said fault should be solved and performs inclination amendment of an objective 
lens, the optical spot of an objective lens does not move but it aims at offering the objective lens driving gear which can 
acquire a proper record signal and a regenerative signal. 
[0007] 

[Means for Solving the Problem] 

1. In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving Means for 
Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of Said 
Objective Lens Said driving means consists of a magnetic field generating means and a tilt coil. Said tilt coil The 1st portion 
which generates rotation force of rotating said holder effective in the circumference of said shaft. It consisted of the other 2nd 
portion and said 1st portion was used as an objective lens driving gear arranged in a location where flux density within a 
magnetic field generated from said magnetic field generating means is higher than said 2nd portion. 
[0008] 2. In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving 
Means for Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of 
Said Objective Lens Said driving means consisted of a magnetic field generating means and a tilt coil, and resultant force of 
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force generated in the side which forms a tilt coil within a magnetic field generated from said magnetic field generating means 

in said tilt coil used it as an objective lens driving gear constituted so that only torque of a tilt might be generated. 

[0009] 3. In an objective lens driving gear according to claim 1, two or more arrangement was carried out into said magnetic 

field, and the 1st portion of said tilt coil was used as an objective lens driving gear with which it sees from said shaft 

orientations, and rotation and said 1st portion of said holder are estranged. 

[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details, referring to a 
drawing. Drawing 1 - drawing 7 are what showed the gestalt of implementation of the 1st operation, and show the objective 
lens driving gear of the information record regenerative apparatus which uses a magneto-optic disk as a record medium. In 
addition, among the axes of coordinates in drawing, as for the direction of X, the direction of Y shows the tangential direction 
(tangential direction of a recording track), and the Z direction shows the direction of focusing (they are a perpendicular 
direction and the direction of an optical axis of an objective lens to a record-medium side) for the direction of tracking (the 
direction of a normal of a recording track, the access direction). 

[0011 ] As shown in drawing 1 , a through tube can open in the center of a holder 1 , and the objective lens 2 is fixed there. 
The slot was formed in the perimeter of the objective lens 2 by the side of Z (+) of a holder 1, and the focal coil 3 wound 
there in the shape of a rectangular head has fixed. Two pieces [ a total of four ] have fixed [ the tracking coil 4 wound around 
the direction both sides of Y of a holder 1 ] at a time on the outside of the focal coil 3. Moreover, in the outside of the 
tracking coil 4, two wound tilt coils 5 and 6 ( drawing 5 ) have fixed. This tilt coil is presenting the concurrency quadrilateral 
configuration, as shown in drawing 7 . And moving part 7 is formed with said holder 1, an objective lens 2, the focal coil 3, 
the tracking coil 4, and the tilt coils 5 and 6. 

[0012] Furthermore, arrangement immobilization of the magnets 8 and 9 is carried out at the base 10 so that it may counter 
with the tilt coils 5 and 6, yokes 1 1 and 12 fix in the back of magnets 8 and 9, and the magnetic-flux generating means is 
formed. In addition, two magnets 8 and 9 are magnetized so that a like pole may face each other, as shown in drawing 1 . 
Moreover, the center position of the focal coil 3 of the Z direction corresponds with the center position of the Z direction of 
magnets 8 and 9. The sides 5a, 5c, 6a, and 6c (the 1st portion) of the slant which is the effective side counter with magnets 8 
and 9, and the tilt coils 5 and 6 are located in an effective magnetic field. In addition, the effective magnetic field in the gestalt 
of this operation is generated to the space facing magnets 8 and 9 ( drawing 5 ). Moreover, as compared with the center 
section of the magnets 8 and 9, the location where other side 5b and 6b, i.e., surfaces, and lower sides 5d and 6d (2nd portion) 
of the tilt coils 5 and 6 are comparable as the periphery of magnets 8 and 9, i.e., flux density, is located in a quite low place ( 
drawing 7 ). That is, the slanting sides 5a, 5c, 6a, and 6c of the tilt coils 5 and 6 are located in Surfaces 5b and 6b and the 
place where flux density is higher than 5d and 6d. 

[0013] Furthermore, height 13a is prepared in the direction both sides of X of a holder 1, and the end of the springs 14 and 15 
later mentioned on Z direction both sides of this height 13a is being fixed ( drawing 1 ). These springs 14 and 15 hold the gap 
of about 0.5 -2mm, and come to combine the spring members 14a and 14b of two sheets, and 15a and 15b up and down, 
respectively. Moreover, bending section 14a-l of a narrow width, 14b-l, 15a-l, and 15b-l are formed near the direction both 
sides of Y, and bending section 14b-2 which bent crosswise (the direction of X) flank one side at the right angle, and 15b-2 
(other bending sections are hidden in drawing 1 ) are formed between each bending section. In addition, it shifts in the 
direction of X slightly, and bending section 15a-l in which the spring 15 (the same is said of a spring 14) was formed up and 
down, and 15b-l are formed in it, as shown in drawing 3 . 

[0014] although it is the cross section of a flat spring 15, drawing 2 is attached, as bent like illustration and mutually 
countered in section 15a-2 and 15b-2 - having - abbreviation - the oblong rectangle is presented. And throughout the space 
formed by the spring members 15a and 15b, the damping materials 20, such as silicone gel and silicone grease, are poured in. 
Moreover, as shown in drawing 1 , the other end of flat springs 14 and 15 is being fixed to the holddown member 19 currently 
fixed to the Y (+) side of the base 10. And with migration of an objective lens 2, flat springs 14 and 15 deform, as shown in 
drawing 3 . In addition, drawing 3 (a) shows deformation before and drawing 3 (b) shows the deformation back. 
[0015] Next, NP (nodal point) of an objective lens 2, the center of gravity G of moving part 7, and the relation based on [ S ] 
support are explained. Drawing 4 omits the center of the objective lens 2 in drawing 1 in respect of A-A parallel to a X-Z 
plane, and although it is the outline cross section which looked at it from the Y (-) side, NP of an objective lens 2 and the 
center of gravity G of moving part 7 are in agreement. In addition, even if it sees NP of an objective lens 2, and the center of 
gravity G of moving part 7 from X, they are in agreement. 

[0016] Moreover, since the objective lens 2 of the gestalt of this operation is infinity optical system which is made to carry 
out incidence of the parallel light, and is made to condense on a disk 21, its NP corresponds with the backside (disk 21 side) 
principal point Ho of an objective lens 2. Furthermore, the middle point S of four bending section 14a- 1 by the side of the 
moving part 7 of four flat springs which are supporting moving part 7, 14b-l, 15a-l, and 15b-l, i.e., a support center, is made 
in agreement with NP of an objective lens 2. In addition, the rotation center of the moving part 7 at the time of adding the 
angular moment to the surroundings of the shaft in moving part 7 is indicated to be the support center S supposing the shaft 
parallel to the extension direction of flat springs 14 and 15. Moreover, since rigidity of four flat springs was made the same, if 
the support center S becomes the four middle points, bending section 14a-l, 14b-l, 15a-l, and 15b-l, and the rigidity of four 
flat springs is partially changed with the gestalt of this operation The support center S shifts from the four middle points, 
bending section 14a-l, 14b-l, 15a-l,and 15b-l. 

[0Q17] Next, drawing 5 explains the driving force of moving part 7. Here, each coil is expressed with the diagram. When 
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predetermined current is passed in the focal coil 3, the force of the direction of a focus occurs in two-side 3a which countered 
the magnet, and moving part 7 is made to drive in the direction of a focus. Moreover, when predetermined current is passed in 
four tracking coils 4, the force of the direction of tracking occurs in side 4a of the four insides, and moving part 7 is made to 
drive in the direction of tracking. 

[001 8] Next, drawing 7 explains the tilt coil 5. As described above, the tilt coil 5 is presenting the parallelogram and the 
surface 5b and 5d (2nd portion) of lower sides are the side to which the appearance of a magnet 8 and the sides 5a and 5c (the 
1st portion) of comparable and slant connect the comer of a magnet 6, and the middle point of the direction of X. And the 
slanting sides 5a and 5c are seen from Y, and are estranged from the center of gravity G, the support center S, and the nodal 
point NP. Moreover, the middle point of the tilt coil 5 is seen from Y, and is in agreement with the center (the center of a 
magnetic gap, center of flux density distribution) of a center of gravity G, the support center S, a nodal point NP, and a 
magnet 8. In addition, while the same is said of another tih coil 6, as two tilt coils 5 and 6 are shown in drawing 5 , the 
slanting side serves as reverse sense mutually. 

[0019] Then, if predetermined current is passed in the tilt coil 5, the force Fl of the reverse sense and F3 will occur in parallel 
as shown in drawing 7 the sides 5a and 5c of two slant. In this case, since the middle point of the tilt coil 5 is in agreement 
with the center of a magnet 8, the force Fl and the absolute value of F3 are equal. And this force Fl and F3 give the torque of 
the circumference of a Y-axis about a center of gravity G (that is, the support center S, a nodal point NP), and they rotate 
moving part 7 the circumference of a Y-axis centering on a center of gravity G. In addition, since this force Fl and F3 have 
the same magnitude, it is parallel and the sense is reverse, moving part 7 is not moved to the direction of X, and a Z direction. 
[0020] If Fl and F3 are furthermore decomposed into X component and Z component, Z component rotates moving part 7, 
and since X component is the same magnitude in the direction reverse sense of X, it will cancel it mutually. The force of the 
direction of an arrow head as shown in drawing 7 surface 5b and 5d of lower sides occurs, and the torque which makes the 
above and hard flow rotate moving part 7 by the circumference of a Y-axis is generated. Therefore, moving part 7 is not 
moved in each direction of X, Y, and Z according to the force generated surface 5b and 5d of lower sides. Moreover, since 
surface 5b and 5d of lower sides are located in the very weak place of flux density by the periphery of a magnet 8, i.e., the 
periphery of a magnetic gap, the force is the thing of a degree which can be disregarded weakly. In addition, also when 
predetermined current is passed in the tilt coil 6, moving part 7 is not moved in each direction of X, Y, and Z according to the 
same operation as the case of the above mentioned tilt coil 5. Therefore, even if it passes current in the tilt coils 5 and 6 and 
makes them rotate moving part 7, it is not made to move in each direction of X, Y, and Z. 

[0021] Furthermore, when carrying out the rotation drive of the moving part 7 at the circumference of a Y-axis, on frequency 
lower than the resonance frequency of the circumference of a Y-axis, moving part 7 rotates the support center S as a center 
mostly. On the other hand, on frequency higher than the resonance frequency of the circumference of a Y-axis, moving part 7 
rotates the center of gravity G as a center mostly. And with the gestalt of this operation, since NP of an objective lens 2, the 
center of gravity G of moving part 7, and the support center S are made in agreement, even if it rotates moving part 7 to the 
circumference of a Y-axis, the spot location of an objective lens 2 does not shift. Hereafter, it explains to details further, 
referring to drawing 6 . In addition, drawing 6 (a) is what showed the conventional condition that the center of gravity G of 
moving part and NP of an objective lens shifted, and drawing 6 (b) shows the condition of this example. 
[0022] In drawing 6 (a), when moving part 7-1 does theta rotation of a center [ the own center of gravity G ] at the 
circumference of a Y-axis, only m moves NP of an objective lens 2 in the direction of X (2-1). That is, if distance of NP of an 
objective lens 2 is set to I from the center of gravity G of moving part 7-1, the movement magnitude m of Spot O will serve as 
m=l-theta. On the other hand, since the center of gravity G of moving part 7 and NP of an objective lens 2 are made in 
agreement in drawing 6 (b) of this example, even if moving part 7 inclines and an objective lens 2 inclines, moving part 7 will 
rotate focusing on NP. Therefore, it is set to 1= 0 and set to m=I-theta =0, and Spot O does not shift in the direction of X, even 
if an objective lens 2 inclines. Therefore, even if it leans to the circumference of objective lens 2 Y-axis, it does not become 
the disturbance of the direction of tracking. Moreover, similarly, even if moving part 7 rotates centering on the support center 
S, Spot O does not shift in the direction of X, even if an objective lens 2 inclines. Thus, with the gestalt of this operation, even 
if it leans moving part 7, a spot does not move. 

[0023] Since the sides other than the effective side of the tilt coils 5 and 6 were located in the place where the flux density of 
a magnetic gap periphery is low like the above according to the gestalt of the 1st operation, even if it passes current in a tilt 
coil, the force of moving moving part 7 in other directions, such as the direction of tracking, does not occur. Therefore, in the 
direction of tracking, the direction of a focus, and the tangential direction, disturbance does not increase but can realize the 
stable servo and the stable proper record regenerative signal. Moreover, the magnetic gap of one side may have few tilt coils 
as one, and the simplification of a configuration and low cost can be realized. 

[0024] Moreover, it arranges so that each center of gravity of the focal coil 3 which fixes to a holder 1, and the tracking coil 4 
may be made in agreement with NP of an objective lens 2. Since it arranged so that the fixing part slack end of the flat springs 
14 and 15 which ftjrthermore support a holder 1 might be brought close to NP of an objective lens 2 Since the balancer for 
center-of-gravity positioning is not needed while being able to make NP of an objective lens 2, and the center of gravity G of 
moving part 7 easily in agreement, small [ of moving part 7 ] and lightweight-ization are realizable. Moreover, since the 
damping material was prepared between the spring members of each flat spring, the special space for being applied and filled 
up with a damping material is not required, but a miniaturization can be attained. Moreover, the gap of the spring member of 
two upper and lower sides can be narrowed. 

[0025] Drawing 8 is the modification of the gestalt of the 1st operation, and with the gestalt of the 1st operation, although the 
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configuration of a driving means was the moving coil which fixed the coil to moving part, in this modification, it is 
considering as the MUBINGU magnet which prepared moving part the magnet. That is, like illustration, magnets 8 and 9 are 
fixed to a holder 1, and the magnetization opposes a unlike pole, forms a magnetic circuit, and makes flux density high. And it 
fixes to the base which is not illustrated, and the FUO dregs coil 3 is fixed to the surroundings of yokes 1 1 and 12, and yokes 
1 1 and 12 fix the tracking coil 4 on winding and this FUO dregs coil 3, and are fixing the tilt coils 5 and 6 on it. About other 
configurations, it is the same as that of the gestalt of the 1st operation, and the same is said of an operation with each coil and 
a magnet. Thus, since magnets 8 and 9 are fixed to moving part 7, in case moving part 7 is made to drive, it is not necessary to 
supply electric power to moving part 7. 

[0026] Drawing 9 shows the gestalt of operation of the 2nd of this invention. The same sign was given to the gestalt of the 1st 
operation, and the corresponding part (the same is said of the gestalt of the following operations). A drawing is the 
perspective diagram of moving part 7, and is winding four tilt coils around the comer section of a holder 1. If it sees about 
this tilt coil 22a, slanting side 22a- 1 which faces a magnet 8 will rotate moving part 7 to the circumference of a Y-axis in the 
effective side. Since side 22a-2 of others and 22a-3 are separated from the magnet 8 to slanting side 22a- 1, flux density is in a 
low location, and the force generated here can be disregarded. The same is said of other tih coils 22b, 22c, and 22d. About an 
effect, it is the same as that of the gestalt of the 1st operation to other configurations and a pan. 

[0027] Drawing 10 shows the modification of the gestalt of the 2nd operation. Although a drawing is the perspective diagram 
of moving part 7, the tilt coils 17 and 18 are wound around the circumference of the X-axis of a holder 1, And the slanting 
effective sides 17a, 17b, 18a, and 18b are located in the effective magnetic field of magnets 8 and 9. Since the other sides 17c, 
17d, 18c, and 18d are distant from magnets 8 and 9 to the slanting sides 17a, 17b, 18a, and 18b, its flux density is low. 
Moreover, the other sides [ 17c 17d, 18c, and 18d ] extension direction is perpendicular to the pole face of magnets 8 and 9, 
Therefore, the direction of the magnetic field which acts the other sides 17c, 17d, 18c, and 18d becomes almost parallel to the 
extension direction of these sides, and the force generated these sides can be disregarded. About an effect, it is the same as 
that of the gestalt of the 1st operation to other configurations and a pan, 
@[0028] Drawing 1 1 - drawing 1 5 show the gestalt of the 3rd operation. As shown in the perspective diagram of the driving 
gear of drawing 11 , the objective lens 2 has fixed in the hole of the center of a holder 1. Moreover, printed coils 23 and 24 
have fixed in the direction side of Y of a holder 1. These printed coils 23 and 24 are three-tiered structures, sequentially from 
the direction near the magnets 8 and 9 which face each other, respectively, the TORATTO king coil 4 of two focal coil [ 3 or 
1 ] and the tilt coil 5 (6) are formed, and the whole is hardened by resin, such as a rigid high epoxy resin. And moving part 7 
consists of a holder 1, an objective lens 2, and printed coils 23 and 24, 

[0029] Furthermore, the spring sheet 25 which etches the conductive high metallic foil of RYUMU copper etc. very, and 
changes has three springs 26 of the center which extends in the direction of Y, the three connection sections 27 which 
similarly extend in the direction of Y, and two connections 28 located in the direction both ends of Y. Thus, the constituted 
spring sheet 25 positions the direction end of Y(-) to slot 23a formed in the six direction both-sides sides of X of a printed coil 
23 each, and soldering immobilization is carried out at the pattern of the copper formed around slot 23a. Moreover, the 
direction other end of Y(+) of the three connection sections 27 of the spring sheet 25 is positioned by slot 24a formed in the 
three direction both-sides sides of X of a printed coil 24 each, and adhesion immobilization is carried out. Moreover, the other 
end of three springs 26 of the spring sheet 25 is positioned and fixed to slot lOb-1 formed in the Y (+) side of the base 10. 
And it is soldered to the flexible substrate 29 fixed to the field by the side of holddown-member lOY of b (+) fixed to the base 
10. In addition, the other end of a spring 26 may be fixed to the flexible substrate 29 only with soldering. After such an 
activity, the connection 28 of the spring sheet 25 is cut (A in drawing 12 and the B section are the cut section), and is divided 
into the connection section 27 of three springs [ 26 or 3 ]. 

[0030] It connects electrically in a total of six connection sections 27 between two printed coils 23 and 24 as mentioned 
above. That is, a total of six terminals of each two terminals of every of the focal coil 3 formed in the printed coil 24, the 
TORATTO king coil 4, and the tilt coil 6 are connected to a printed coil 23 by the connection section 27. Moreover, magnets 
8 and 9 magnetized the two poles of the directions of X, fixed yokes 1 1 and 12 to the back, and have fixed the base to fixed 
part 10a of the base 10. Moreover, a unlike pole faces each other, and two magnets 8 and 9 are magnetized so that the flux 
density of a magnetic gap may be raised, 

[0031] Next, a drive of moving part 7 is explained. If current is passed in the focal coil 3, the driving force of the direction of 
a focus will occur in cooperation with the magnetic field which magnets 8 and 9 generate, a total of six springs 26 of the 
spring sheet 25 will bend, and moving part 7 will be moved in the direction of a focus. Moreover, if current is passed in the 
TORATTO king coil 4, in cooperation with the magnetic field which magnets 8 and 9 generate, the driving force of the 
direction of a TORATTO king will occur, a total of six springs 26 will bend, and moving part 7 will be moved in the direction 
of tracking. Moreover, if current is passed in the tilt coil 5, the torque of the circumference of a Y-axis will occur in 
cooperation with the magnetic field which magnets 8 and 9 generate, a total of six springs 26 will bend, and moving part 7 
will be rotated to the circumference of a Y-axis. 

[0032] Next, an operation with a magnet and each coil is explained. Drawing 14 and drawing 1 5 show flux density 
distribution of a magnetic gap with a magnet. Among these, drawing 14 shows distribution of the direction of X of the Z 
direction center section of the magnetic gap, i.e., the flux density distribution of line F-P shown in drawing 1 3 (a), (the same is 
said of the magnetic field distribution), said - it carried out ~ as - a magnet - the direction of X - 2 - since it has 
magnetized very much, the direction of magnetic flux is reversed in the center like illustration, and there are two peaks. That 
is, the flux density of the part where 2 lists, and the both ends of a magnet and a magnetic field change [ an effective magnetic 
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field ] in the direction of X is low. Moreover, drawing 1 5 shows distribution of the Z direction of the direction center section 
of X of the magnetic gap, i.e., the flux density distribution of line Q-Q shown in drawing 13 (a), (the same is said of the 
magnetic field distribution). According to this, flux density is low at the both ends of a magnet. 

[0033] Next, the force generated in each coil according to drawing 13 is explained. It has stood in a line in the two directions 
of X, and, as for the focal coil 3, each faces the pole face where magnets 8 and 9 are magnetized two poles. And the Z 
direction center position of the surface 3a is the same as the Z direction center position of a magnet 8. Lower side 3c is 
located below the effective magnetic field range of a magnet 8 (2 each appearance of a magnet 8 magnetized very much). 
[0034] Then, the force generated when current is passed in the focal coil 3 becomes like drawing 13 (a). And the effective 
force of a Z direction occurs in surface 3a located in an effective magnetic field midrange, and moving part 7 is moved in the 
direction of a focus. Since the sides 3b and 3d parallel to the Z-axis of the focal coil 3 are located in the periphery section of 
an effective magnetic field range at this time, the magnetic field which acts those sides is weak. Moreover, although the force 
as shown in drawing 13 (a) occurs the sides 3b and 3d, it will cancel with two focal coils of the direction of X. Moreover, 
since it is outside an effective magnetic field range, the force generated in lower side 3c of the focal coil 3 can disregard the 
force very weakly. 

[0035] Furthermore, as for the tracking coil 4, the center position of the Z direction has become the same as the center 
position of the Z direction of a magnet 8. Moreover, the effective sides 4a and 4d parallel to the Z-axis of the tracking coil 4 
are located in the center of an effective magnetic field in which two magnets 8 were magnetized. Then, if current is passed in 
the tracking coil 4, the sense of the current which flows the effective sides 4a and 4d as shown in drawing 13 (b) is reverse, 
and since the sense of a magnefic field is also reverse, the force will occur in the same direction of the direction of X. 
Moreover, although the force as shown in drawing 13 (b), respectively occurs in parallel to direction of X side 4b, and 4f, 4c 
and 4e, each will cancel. 

[0036] Furthermore, as for the tih coil 5, the center position of the Z direction of the surfaces 5a and 5b has become the same 
as the center position of the Z direction of a magnet 8. Moreover, the lower sides 5d and 5e are located below the effective 
magnetic field range of a magnet 8 (2 each appearance of a magnet 8 magnetized very much). Moreover, the sides 5c and 5f 
parallel to a Z direction are located in the periphery section of an effective magnetic field range. Then, if current is passed in 
the tilt coil 5, as shown in drawing 13 (c), the force of the reverse sense will occur in a Z direction in the surfaces 5a and 5b 
located in an effective magnetic field midrange, and the rotation drive of the moving part 7 will be carried out at the 
circumference of a Y-axis. And the center of gravity G of moving part 7, the support center S, and the nodal point NP of an 
objective lens are in agreement in the middle of Surfaces 5a and 5b. Therefore, even if it makes it rotate centering on the 
center of rotation of moving part 7, the spot of an objective lens does not move. 

[0037] Moreover, since the sides 5c and 5f parallel to the Z-axis of the tilt coil 5 are located in the periphery section of an 
effective magnetic field range, they are weak. [ of the magnetic field which acts around there ] Therefore, the force generated 
the sides 5c and 5f is the degree which can be disregarded although it is the direction same in the direction of X. Moreover, 
since the lower sides 5d and 5e are located below the effective magnetic field range of a magnet 8, they are very weak. [ of the 
force generated there ] In addition, if the sides 5c and 5f are located outside the effective magnetic field range of a magnet 8, 
since a magnetic field becomes still weaker, it is much more effective. Moreover, although three kinds of coils were used as 
the printed coil, they may form each coil by winding and may paste it up on a holder. Moreover, it replaces with the magnet of 
2 pole magnetization, and the sense of a magnetic pole may be made into reverse and two magnets may be combined. 
[0038] Since the servo which was stabilized according to the gestalt of the 3rd operation, and a proper record regenerative 
signal can be done like the above and also two sides parallel to the Z direction of a tracking coil are located in the direction of 
X in an effective magnetic field using the magnet magnetized two poles, the use effectiveness of a tracking coil becomes high 
and the drive sensitivity of the direction of tracking becomes high. Moreover, since electric connection between two the focal 
coils of a printed coil, tracking coils, and tilt coils is made by the spring and the connection section formed in one and he is 
trying to separate the connection section after that, the substrate which connects between coils becomes unnecessary. 
Moreover, since three springs and the three connection sections are united with the spring sheet using two connections, there 
are few components mark at the time of an assembly, and positioning is easy. Moreover, since there is no opening in which a 
yoke is located in a holder, the rigidity of a holder is high and can make resonance fi-equency high. 
[0039] Drawing 16 shows the modification of the gestalt of the 3rd operation. This uses a focal coil also [ drive / the object 
for a focal drive, and / tilt ] not using a tilt coil. It is made for the force of the reverse sense to generate predetermined current 
in a Z direction in a sink focus coil at each of four focal coils 30a, 30b, 30c, and 30d. Then, moving part 7 receives the torque 
of the circumference of a Y-axis, and rotates to the circumference of a Y-axis. At this time, force like illustration arises in 
each focal coils [ 30a, 30b, 30c, and 30d ] side. Three sides other than side 30a-l which generates the effective force, 30b-l, 
and 30c-130d-l are located in the periphery of an effective magnetic field range, or outside as the gestalt of the 3rd operation 
explained. Therefore, the force produced in these side 30a-2, 30a-3, 30a-4, 30b-2, 30b-3, 30b-4, 30c-2, 30c-3, 30c-4, 30d-2, 
30d-3, and 30d-4 is small. Therefore, the force which moves the sink moving part 7 for it to them in the direction of X even if 
it leans current to the focal coils 30a, 30b, 30c, and 30d at the circumference of a Y-axis is very weak. 
[0040] Moreover, if current is passed in each focal coil so that the force of the same direction may occur in a Z direction in 
four focal coils 30a, 30b, 30c, and 30d, moving part 7 is movable in the direction of a focus. Moreover, in each focal coil, it 
passes combining focus servo current and tilt servo current. Like the above, according to this modification, in addition to the 
effect of the gestalt of the 3rd operation, one kind of class of coil decreases, and simplification of a configuration can be 
attained. 



5 of 7 



1/16/04 10:20 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



[0041] This invention is not limited to the gestah of the above operation, and can consider various modification and 
deformation. For example, in the gestalt of each operation, although NP of an objective lens is made in agreement focusing on 
the center of gravity of moving part, or support, if a center of gravity or a support center sets it as the degree located in the 
interior of an objective lens, the gap can make a minute amount extremely about 0-2mm and migration of the optical spot by 
the inclination of moving part since it is small. Moreover, although it constitutes so that moving part may be leaned to the 
circumference of a Y-axis, it may be made to lean to the- circumference of the X-axis, and a tilt coil is prepared 2 sets and you 
may make it lean it to a 2-way. Moreover, although considered as the open magnetic circuit which it hits, and there is no yoke 
for which a magnetic circuit is formed, and which counters a magnet, and forms a magnetic gap only with a magnet, it is good 
also as a close magnetic circuit which arranges a yoke and forms a magnetic gap between this yoke so that a magnet may be 
countered. By carrying out like this, flux density becomes high and improvement in sensitivity can be aimed at. Moreover, 
although considered as the so-called moving coil drive which fixed the coil to moving part and arranged the magnet in the 
fixed part, it is good also as the so-called MUBINGU magnet drive which fixed the magnet to moving part and arranged the 
coil in the fixed part. Moreover, supporter material may be other members, such as a wire, and with [ the number ] two [ or 
more ], it is good by the number suitably. Moreover, a hologram is sufficient as an objective lens and the objective lens and 
the holder may really be formed. Moreover, the light source of laser etc. may be made to really form in moving part. 
[0042] The contents indicated by the gestalt of the above operation can also be regarded as the following invention, 
1. In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving Means for 
Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of Said 
Objective Lens Said driving means consists of a magnetic field generating means and a tilt coil. Said tilt coil The 1st portion 
which generates the rotation force of rotating said holder effective in the circumference of said shaft, It is the objective lens 
driving gear which consists of the other 2nd portion and is characterized by arranging said 1 st portion in the location where 
the flux density within the magnetic field generated from said magnetic field generating means is higher than said 2nd portion. 

[0043] 2. In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving 
Means for Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of 
Said Objective Lens Said driving means is an objective lens driving gear characterized by resultant force of the force 
generated in the side which forms the tilt coil within the magnetic field which consists of a magnetic field generating means 
and a tilt coil, and is generated from said magnetic field generating means in said tilt coil constituting so that only the torque 
of a tilt may be generated. 

[0044] 3. It is the objective lens driving gear which two or more arrangement of the 1st portion of said tilt coil is carried out 
into said magnetic field in the objective lens driving gear of the 1st publication, and is characterized by seeing from said shaft 
orientations and estranging rotation and said 1st portion of said holder. 

[0045] 4. It is the objective lens driving gear characterized by being aslant arranged so that driving force may be generated at 
the 2-way of the direction where the direction of an optical axis of said objective lens and it, and the 1st portion of said tilt 
coil cross said holder at right angles in an objective lens driving gear given [ said ] in the 3rd term, 

[0046] 5. It is the objective lens driving gear characterized by for the direction which the 1st portion of said tilt coil is in the 
field which intersects perpendicularly with said shaft, and intersects perpendicularly with the direction of an optical axis of 
said objective lens and it extending along a different direction in an objective lens driving gear given [ said ] in the 3rd term, 
and being arranged, 

[0047] 6. It is the objective lens driving gear characterized by for the magnetic pole from which said magnetic field 
generating means differs adjoining mutually in an objective lens driving gear given [ said ] in the 1st term, forming it, and 
giving two different magnetic fields to the I st portion of said tilt coil. 

[0048] 7. It is the objective lens driving gear which said driving means has the focal coil and tracking coil for making said 
holder drive in the direction which intersects perpendicularly to the direction of an optical axis and this optical-axis direction 
of said objective lens ftarther in an objective lens driving gear given in said the 1st thru/or 6th term, and is characterized by 
having arranged the 1st portion of said tift coil in piles on said focal coil or a tracking coil. 

[0049] 8. It is the objective lens driving gear which said magnet fixes to said holder in an objective lens driving gear given in 
said the 1st thru/or 7th term, and is characterized by arranging said tift coil at a fixed part side, 

[0050] 9. Objective lens driving gear characterized by having two or more elastic support members which support said holder 
elastically, and center between said two or more elastic support members and rotation center of said holder being in 
agreement in objective lens driving gear given in said the 1st thru/or 8th term. 

[005 1 ] 1 0. It is the objective lens driving gear characterized by the rotation center of said holder being in agreement with the 

nodal point of said objective lens in an objective lens driving gear given in said the 1st thru/or 9th term. 

[0052] 

[Effect of the Invention] According to this invention, the following effects are done so as explained above. By having 
arranged the 1st portion which generates the rotation force of rotating the holder of a tilt coil effectively rather than a part for 
other part II in the high location of whenever [ within the magnetic field generated from a magnetic field generating means / 
magnetic-flux ] according to the objective lens driving gear of claim I, even if any force other than the force of making a tilt 
coil rotating moving part does not occur or it generates, it is very small. Therefore, since pole small deer migration of whether 
moving part moves other than rotation is not carried out, even if it performs inclination amendment of an objective lens, the 
spot of an objective lens does not move, big disturbance does not occur in the direction of tracking etc., but a good servo 
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property and a proper record regenerative signal come to be acquired. 

[0053] Since according to the objective lens driving gear of claim 2 resultant force of the force generated in the side which 
forms the tilt coil in the magnetic gap in which said magnetic field generating means generates a tilt coil constitutes so that 
only the torque of a tilt may be generated, it is very small, even if any force other than the force of making a tilt coil rotating 
moving part does not occur or it generates. Therefore, since pole small deer migration of whether moving part moves other 
than rotation is not carried out, even if it performs inclination amendment of an objective lens, the spot of an objective lens 
does not move, big disturbance does not occur in the direction of tracking etc., but a good servo property and a proper record 
regenerative signal come to be acquired. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention is an objective lens driving gear which amends especially the inclination of the optical 
axis of an objective lens about the objective lens driving gear which uses information for the information record regenerative 
apparatus recorded or reproduced at least to optical recording data medium, such as a Magnetic-Optical disk drive, a 
postscript mold disk drive, a phase change mold disk drive, CD-ROM, and DVD. 
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PRIOR ART 



[Description of the Prior Art] To optical recording data medium, such as a Magnetic-Optical disk drive, a postscript mold 
disk drive, a phase change mold disk drive, CD-ROM, and DVD, the information record regenerative apparatus which records 
or reproduces information at least irradiates the beam spot through an objective lens at optical recording data medium, and 
acquires a regenerative signal and a record signal. In this case, when the optical axis of an objective lens leans to the record 
playback side of optical recording data medium, optical aberration may arise, a cross talk and a jitter may increase, and a 
regenerative signal may deteriorate. Moreover, a record signal may deteriorate at the time of record, and a mistake may be 
produced in pit formation. 

[0003] In order to solve this problem, the following objective lens driving gears are proposed in JP,7-65397,A. As shown in 
drawing 17 and drawing 1 8 , the objective lens 1 0 1 was formed in the upper limit of the object lens holder 1 00, and the tilt 
coils 102a-102d are attached in the side of the object lens holder 100. Moreover, Magnets 104a and 104b, the U character 
mold yokes 105a and 105b, and the supporting material 106a-106d supported for an objective lens 101, enabling free tilting 
are attached in the pedestal 103. The inclination of the beam optical axis irradiated from an objective lens 101 and the 
recording surface of an optical disk is detected by the direction inclination detectors 107a and 107b of a path. 
[0004] And based on the error signal of the inclination detectors 107a and 107b, it energizes in the tilt coils 102a-102d, and 
the optical axis of an objective lens 101 is amended at high speed. In this case, it is side 102a-l,102b-l,102c-l,102d-I of an 
each tilt coils [ 102a-102d ] top that the force effective in the tilt coils 102a-102d occurs. And when leaning in the direction of 
the direction inclination (circumference of the y-axis) arrow head A of a path, generate current in the arrow head il - 14 
direction, a sink and each tilt coils 102a-102d are made to generate the force of arrow heads F1-F4 in each tilt coils 
102a-102d, as shown in drawing 18 , and the object lens holder 100 and an objective lens 101 are leaned to the circumference 
of the y-axis. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the following effects are done so as explained 
above. By having arranged the 1st portion which generates the rotation force of rotating the holder of a 
tilt coil effectively rather than a part for other part II in the high location of whenever [ within the 
magnetic field generated from a magnetic field generating means / magnetic-flux ] according to the 
objective lens driving gear of claim 1, even if any force other than the force of making a tilt coil rotating 
moving part does not occur or it generates, it is very small. Therefore, since pole small deer migration of 
whether moving part moves other than rotation is not carried out, even if it performs inclination 
amendment of an objective lens, the spot of an objective lens does not move, big disturbance does not 
occur in the direction of tracking etc., but a good servo property and a proper record regenerative signal 
come to be acquired. 

[0053] Since according to the objective lens driving gear of claim 2 resultant force of the force 
generated in the side which forms the tilt coil in the magnetic gap in which said magnetic field 
generating means generates a tilt coil constitutes so that only the torque of a tilt may be generated, it is 
very small, even if any force other than the force of making a tilt coil rotating moving part does not 
occur or it generates. Therefore, since pole small deer migration of whether moving part moves other 
than rotation is not carried out, even if it performs inclination amendment of an objective lens, the spot 
of an objective lens does not move, big disturbance does not occur in the direction of tracking etc., but a 
good servo property and a proper record regenerative signal come to be acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the flux density on which adjacent side 102a-2,102b-2,102c-2,102d-2 
each tilt coils / 102a-102d ] ( drawing 1 8 ) is located in the main approach of Magnets 104a and 104b, and the objective lens 
driving gear shown in drawing 1 7 acts around there is high. Therefore, in side 102a-2,102b-2,102c-2,102d-2, the force of 
arrow head f (1), f (2), f (3), and f (4) occurs ( drawing 1 8 ). However, in the case of inclination amendment of an objective 
lens, since all the force of this f (1), f (2), f (3), and f (4) is the same directions (x directions), the object lens holder 100 and 
an objective lens 101 will move in the x directions at the same time they incline to the circumference of the y-axis. Therefore, 
the disturbance of the direction of tracking increases and there is fault that the stability of a servo becomes low. 
[0006] Even if this invention is proposed that said fauh should be solved and performs inclination amendment of an objective 
lens, the optical spot of an objective lens does not move but it aims at offering the objective lens driving gear which can 
acquire a proper record signal and a regenerative signal. 
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MEANS 



[Means for Solving the Problem] 

1. In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving Means for 

Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of Said 

Objective Lens Said driving means consists of a magnetic field generating means and a tilt coil. Said tilt coil The 1st portion 

which generates rotation force of rotating said holder effective in the circumference of said shaft, It consisted of the other 2nd 

portion and said 1st portion was used as an objective lens driving gear arranged in a location where flux density within a 

magnetic field generated from said magnetic field generating means is higher than said 2nd portion. 

[0008] 2, In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving 

Means for Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of 

Said Objective Lens Said driving means consisted of a magnetic field generating means and a tilt coil, and resultant force of 

force generated in the side which forms a tilt coil within a magnetic field generated from said magnetic field generating means 

in said tilt coil used it as an objective lens driving gear constituted so that only torque of a tilt might be generated. 

[0009] 3. In an objective lens driving gear according to claim 1, two or more arrangement was carried out into said magnetic 

field, and the 1st portion of said tilt coil was used as an objective lens driving gear with which it sees from said shaft 

orientations, and rotation and said 1st portion of said holder are estranged. 

[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details, referring to a 
drawing. Drawing 1 - drawing 7 are what showed the gestalt of implementation of the 1st operation, and show the objective 
lens driving gear of the information record regenerative apparatus which uses a magneto-optic disk as a record medium. In 
addition, among the axes of coordinates in drawing, as for the direction of X, the direction of Y shows the tangential direction 
(tangential direction of a recording track), and the Z direction shows the direction of focusing (they are a perpendicular 
direction and the direction of an optical axis of an objective lens to a record-medium side) for the direction of tracking (the 
direction of a normal of a recording track, the access du-ection), 

[00 11] As shown in drawing 1 , a through tube can open in the center of a holder 1 , and the objective lens 2 is fixed there. 
The slot was formed in the perimeter of the objecfive lens 2 by the side of Z (+) of a holder 1, and the focal coil 3 wound 
there in the shape of a rectangular head has fixed. Two pieces [ a total of four ] have fixed [ the tracking coil 4 wound around 
the direction both sides of Y of a holder 1 ] at a time on the outside of the focal coil 3. Moreover, in the outside of the 
tracking coil 4, two wound tih coils 5 and 6 ( drawing 5 ) have fixed. This tilt coil is presenting the concurrency quadrilateral 
configuration, as shown in drawing 7 . And moving part 7 is formed with said holder 1 , an objective lens 2, the focal coil 3, 
the tracking coil 4, and the tih coils 5 and 6. 

[0012] Furthermore, arrangement immobilization of the magnets 8 and 9 is carried out at the base 10 so that it may counter 
with the tilt coils 5 and 6, yokes 1 1 and 12 fix in the back of magnets 8 and 9, and the magnetic-flux generating means is 
formed. In addition, two magnets 8 and 9 are magnetized so that a like pole may face each other, as shown in drawing 1 . 
Moreover, the center position of the focal coil 3 of the Z direction corresponds with the center position of the Z direction of 
magnets 8 and 9. The sides 5a, 5c, 6a, and 6c (the 1st portion) of the slant which is the effective side counter with magnets 8 
and 9, and the tilt coils 5 and 6 are located in an effective magnetic field. In addition, the effective magnetic field in the gestalt 
of this operation is generated to the space facing magnets 8 and 9 ( drawing 5 ). Moreover, as compared with the center 
section of the magnets 8 and 9, the location where other side 5b and 6b, i.e., surfaces, and lower sides 5d and 6d (2nd portion) 
of the tilt coils 5 and 6 are comparable as the periphery of magnets 8 and 9, i.e., flux density, is located in a quite low place ( 
drawing 7 ). That is, the slanting sides 5a, 5c, 6a, and 6c of the tilt coils 5 and 6 are located in Surfaces 5b and 6b and the 
place where flux density is higher than 5d and 6d. 

[0013] Furthermore, height 13a is prepared in the direction both sides of X of a holder 1, and the end of the springs 14 and 15 
later mentioned on Z direction both sides of this height 13a is being fixed ( drawing 1 ). These springs 14 and 15 hold the gap 
of about 0.5-2mm, and come to combine the spring members 14a and 14b of two sheets, and 15a and 15b up and down, 
respectively. Moreover, bending section 14a-l of a narrow width, 14b-l, 15a-l, and 15b-l are formed near the direction both 
sides of Y, and bending section 14b-2 which bent crosswise (the direction of X) flank one side at the right angle, and 15b-2 
(other bending sections are hidden in drawing 1 ) are formed between each bending section. In addition, it shifts in the 
direction of X slightly, and bending section 15a-l in which the spring 15 (the same is said of a spring 14) was formed up and 
down, and 15b-l are formed in it, as shown in drawing 3 . 
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[0014] although it is the cross section of a flat spring 15, drawing 2 is attached, as bent like illustration and mutually 
countered in section 15a-2 and 15b-2 -- having abbreviation -- the oblong rectangle is presented. And throughout the space 
formed by the spring members 15a and 15b, the damping materials 20, such as silicone gel and silicone grease, are poured in. 
Moreover, as shown in drawing 1 , the other end of flat springs 14 and 15 is being fixed to the holddown member 19 currently 
fixed to the Y (+) side of the base 10. And with migration of an objective lens 2, flat springs 14 and 15 deform, as shown in 
drawing 3 . In addition, drawing 3 (a) shows deformation before and drawing 3 (b) shows the deformation back. 
[0015] Next, NP (nodal point) of an objective lens 2, the center of gravity G of moving part 7, and the relation based on [ S ] 
support are explained. Drawing 4 omits the center of the objective lens 2 in drawing 1 in respect of A-A parallel to a X-Z 
plane, and although it is the outline cross section which looked at it from the Y (-) side, NP of an objective lens 2 and the 
center of gravity G of moving part 7 are in agreement. In addition, even if it sees NP of an objective lens 2, and the center of 
gravity G of moving part 7 from X, they are in agreement. 

[0016] Moreover, since the objective lens 2 of the gestalt of this operation is infinity optical system which is made to carry 
out incidence of the parallel light, and is made to condense on a disk 21, its NP corresponds with the backside (disk 21 side) 
principal point Ho of an objective lens 2. Furthermore, the middle point S of four bending section 14a-l by the side of the 
moving part 7 of four flat springs which are supporting moving part 7, 14b-l, 15a-l, and 15b-l, i.e., a support center, is made 
in agreement with NP of an objective lens 2. In addition, the rotation center of the moving part 7 at the time of adding the 
angular moment to the surroundings of the shaft in moving part 7 is indicated to be the support center S supposing the shaft 
parallel to the extension direction of flat springs 14 and 15. Moreover, since rigidity of four flat springs was made the same, if 
the support center S becomes the four middle points, bending section 14a-l, 14b-l, 15a-l, and 15b-l, and the rigidity of four 
flat springs is partially changed with the gestalt of this operation The support center S shifts from the four middle points, 
bending section 14a-l, 14b-l, 15a-l,and 15b-l. 

[0017] Next, drawing 5 explains the driving force of moving part 7. Here, each coil is expressed with the diagram. When 
predetermined current is passed in the focal coil 3, the force of the direction of a focus occurs in two-side 3a which countered 
the magnet, and moving part 7 is made to drive in the direction of a focus. Moreover, when predetermined current is passed in 
four tracking coils 4, the force of the direction of tracking occurs in side 4a of the four insides, and moving part 7 is made to 
drive in the direction of tracking. 

[001 8] Next, drawing 7 explains the tilt coil 5. As described above, the tilt coil 5 is presenting the parallelogram and the 
surface 5b and 5d (2nd portion) of lower sides are the side to which the appearance of a magnet 8 and the sides 5a and 5c (the 
1st portion) of comparable and slant connect the comer of a magnet 6, and the middle point of the direction of X. And the 
slanting sides 5a and 5c are seen from Y, and are estranged from the center of gravity G, the support center S, and the nodal 
point NP. Moreover, the middle point of the tilt coil 5 is seen from Y, and is in agreement with the center (the center of a 
magnetic gap, center of flux density distribution) of a center of gravity G, the support center S, a nodal point NP, and a 
magnet 8. In addition, while the same is said of another tih coil 6, as two tilt coils 5 and 6 are shown in drawing 5 , the 
slanting side serves as reverse sense mutually. 

[0019] Then, if predetermined current is passed in the tilt coil 5, the force Fl of the reverse sense and F3 will occur in parallel 
as shown in drawing 7 the sides 5a and 5c of two slant. In this case, since the middle point of the tilt coil 5 is in agreement 
with the center of a magnet 8, the force Fl and the absolute value of F3 are equal. And this force Fl and F3 give the torque of 
the circumference of a Y-axis about a center of gravity G (that is, the support center S, a nodal point NP), and they rotate 
moving part 7 the circumference of a Y-axis centering on a center of gravity G. In addition, since this force Fl and F3 have 
the same magnitude, it is parallel and the sense is reverse, moving part 7 is not moved to the direction of X, and a Z direction. 
[0020] If Fl and F3 are ftjrthermore decomposed into X component and Z component, Z component rotates moving part 7, 
and since X component is the same magnitude in the direction reverse sense of X, it will cancel it mutually. The force of the 
direction of an arrow head as shown in drawing 7 surface 5b and 5d of lower sides occurs, and the torque which makes the 
above and hard flow rotate moving part 7 by the circumference of a Y-axis is generated. Therefore, moving part 7 is not 
moved in each direction of X, Y, and Z according to the force generated surface 5b and 5d of lower sides. Moreover, since 
surface 5b and 5d of lower sides are located in the very weak place of flux density by the periphery of a magnet 8, i.e., the 
periphery of a magnetic gap, the force is the thing of a degree which can be disregarded weakly. In addition, also when 
predetermined current is passed in the tilt coil 6, moving part 7 is not moved in each direction of X, Y, and Z according to the 
same operation as the case of the above mentioned tilt coil 5. Therefore, even if it passes current in the tilt coils 5 and 6 and 
makes them rotate moving part 7, it is not made to move in each direction of X, Y, and Z. 

[0021] Furthermore, when carrying out the rotation drive of the moving part 7 at the circumference of a Y-axis, on frequency 
lower than the resonance frequency of the circumference of a Y-axis, moving part 7 rotates the support center S as a center 
mostly. On the other hand, on frequency higher than the resonance frequency of the circumference of a Y-axis, moving part 7 
rotates the center of gravity G as a center mostly. And with the gestalt of this operation, since NP of an objective lens 2, the 
center of gravity G of moving part 7, and the support center S are made in agreement, even if it rotates moving part 7 to the 
circumference of a Y-axis, the spot location of an objective lens 2 does not shift. Hereafter, it explains to details ftirther, 
referring to drawing 6 . In addition, drawing 6 (a) is what showed the conventional condition that the center of gravity G of 
moving part and NP of an objective lens shifted, and drawing 6 (b) shows the condition of this example. 
[0022] In drawing 6 (a), when moving part 7-1 does theta rotation of a center [ the own center of gravity G ] at the 
circumference of a Y-axis, only m moves NP of an objective lens 2 in the direction of X (2-1). That is, if distance of NP of an 
objective lens 2 is set to 1 from the center of gravity G of moving part 7-1, the movement magnitude m of Spot O will serve as 
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m=l-theta. On the other hand, since the center of gravity G of moving part 7 and NP of an objective lens 2 are made in 
agreement in drawing 6 (b) of this example, even if moving part 7 inclines and an objective lens 2 inclines, moving part 7 will 
rotate focusing on NP. Therefore, it is set to 1= 0 and set to m=l-theta =0, and Spot O does not shift in the direction of X, even 
if an objective lens 2 inclines. Therefore, even if it leans to the circumference of objective lens 2 Y-axis, it does not become 
the disturbance of the direction of tracking. Moreover, similarly, even if moving part 7 rotates centering on the support center 
S, Spot O does not shift in the direction of X, even if an objective lens 2 inclines. Thus, with the gestalt of this operation, even 
if it leans moving part 7, a spot does not move. 

[0023] Since the sides other than the effective side of the tilt coils 5 and 6 were located in the place where the flux density of 
a magnetic gap periphery is low like the above according to the gestalt of the 1 st operation, even if it passes current in a tilt 
coil, the force of moving moving part 7 in other directions, such as the direction of tracking, does not occur. Therefore, in the 
direction of tracking, the direction of a focus, and the tangential direction, disturbance does not increase but can realize the 
stable servo and the stable proper record regenerative signal. Moreover, the magnetic gap of one side may have few tilt coils 
as one, and the simplification of a configuration and low cost can be realized. 

[0024] Moreover, it arranges so that each center of gravity of the focal coil 3 which fixes to a holder 1 , and the tracking coil 4 
may be made in agreement with NP of an objective lens 2. Since it arranged so that the fixing part slack end of the flat springs 
14 and 15 which fijrthermore support a holder 1 might be brought close to NP of an objective lens 2 Since the balancer for 
center-of-gravity positioning is not needed while being able to make NP of an objective lens 2, and the center of gravity G of 
moving part 7 easily in agreement, small [ of moving part 7 ] and lightweight-ization are realizable. Moreover, since the 
damping material was prepared between the spring members of each flat spring, the special space for being applied and filled 
up with a damping material is not requked, but a miniaturization can be attained. Moreover, the gap of the spring member of 
two upper and lower sides can be narrowed. 

[0025] Drawing 8 is the modification of the gestalt of the 1st operation, and with the gestalt of the 1st operation, although the 
configuration of a driving means was the moving coil which fixed the coil to moving part, in this modification, it is 
considering as the MUBINGU magnet which prepared moving part the magnet. That is, like illustration, magnets 8 and 9 are 
fixed to a holder 1, and the magnetization opposes a unlike pole, forms a magnetic circuit, and makes flux density high. And it 
fixes to the base which is not illustrated, and the FUO dregs coil 3 is fixed to the surroundings of yokes 1 1 and 12, and yokes 
1 1 and 12 fix the tracking coil 4 on winding and this FUO dregs coil 3, and are fixing the tilt coils 5 and 6 on it. About other 
configurations, it is the same as that of the gestalt of the 1st operation, and the same is said of an operation with each coil and 
a magnet. Thus, since magnets 8 and 9 are fixed to moving part 7, in case moving part 7 is made to drive, it is not necessary to 
supply electric power to moving part 7. 

[^^2^1 Drawing 9 shows the gestalt of operation of the 2nd of this invention. The same sign was given to the gestalt of the 1st 
operation, and the corresponding part (the same is said of the gestalt of the following operations). A drawing is the 
perspective diagram of moving part 7, and is wmding four tih coils around the comer section of a holder 1 . If it sees about 
this tilt coil 22a, slanting side 22a- 1 which faces a magnet 8 will rotate moving part 7 to the circumference of a Y-axis in the 
effective side. Since side 22a-2 of others and 22a-3 are separated fi-om the magnet 8 to slanting side 22a- 1, flux density is in a 
low location, and the force generated here can be disregarded. The same is said of other tilt coils 22b, 22c, and 22d. About an 
effect, it is the same as that of the gestalt of the 1st operation to other configurations and a pan. 

[0027] Drawing 10 shows the modification of the gestalt of the 2nd operation. Although a drawing is the perspective diagram 
of moving part 7, the tilt coils 17 and 18 are wound around the circumference of the X-axis of a holder 1. And the slanting 
effective sides 17a, 17b, 18a, and 18b are located in the effective magnetic field of magnets 8 and 9. Since the other sides 17c, 
17d, 18c, and 18d are distant fi*om magnets 8 and 9 to the slanting sides 17a, 17b, 18a, and 18b, its flux density is low. 
Moreover, the other sides [ 17c 17d, 18c, and 18d ] extension direction is perpendicular to the pole face of magnets 8 and 9, 
Therefore, the direction of the magnetic field which acts the other sides 17c, 17d, 18c, and 18d becomes almost parallel to the 
extension direction of these sides, and the force generated these sides can be disregarded. About an effect, it is the same as 
that of the gestalt of the 1st operation to other configurations and a pan, 

[0028] Drawing 1 1 - drawing 1 5 show the gestalt of the 3rd operation. As shown in the perspective diagram of the driving 
gear of drawing 1 1 , the objective lens 2 has fixed in the hole of the center of a holder 1 . Moreover, printed coils 23 and 24 
have fixed in the direction side of Y of a holder 1. These printed coils 23 and 24 are three-tiered structures, sequentially from 
the direction near the magnets 8 and 9 which face each other, respectively, the TORATTO king coil 4 of two focal coil [ 3 or 
1 ] and the tilt coil 5 (6) are formed, and the whole is hardened by resin, such as a rigid high epoxy resin. And moving part 7 
consists of a holder 1, an objective lens 2, and printed coils 23 and 24. 

[0029] Furthermore, the spring sheet 25 which etches the conductive high metallic foil of RYUMU copper etc, very, and 
changes has three springs 26 of the center which extends in the direction of Y, the three connection sections 27 which 
similarly extend in the direction of Y, and two connections 28 located in the direction both ends of Y. Thus, the constituted 
spring sheet 25 positions the direction end of Y(-) to slot 23a formed in the six direction both-sides sides of X of a printed coil 
23 each, and soldering immobilization is carried out at the pattern of the copper formed around slot 23a. Moreover, the 
direction other end of Y(+) of the three connection sections 27 of the spring sheet 25 is positioned by slot 24a formed in the 
three direction both-sides sides of X of a printed coil 24 each, and adhesion immobilization is carried out. Moreover, the other 
end of three springs 26 of the spring sheet 25 is positioned and fixed to slot lOb-1 formed in the Y (+) side of the base 10. 
And it is soldered to the flexible substrate 29 fixed to the field by the side of holddown-member lOY of b (+) fixed to the base 
10. In addition, the other end of a spring 26 may be fixed to the flexible substrate 29 only with soldering. After such an 
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activity, the connection 28 of the spring sheet 25 is cut (A in drawing 12 and the B section are the cut section), and is divided 
into the connection section 27 of three springs [ 26 or 3 ]. 

[0030] It connects electrically in a total of six connection sections 27 between two printed coils 23 and 24 as mentioned 
above. That is, a total of six terminals of each two terminals of every of the focal coil 3 formed in the printed coil 24, the 
TORATTO king coil 4, and the tilt coil 6 are connected to a printed coil 23 by the connection section 27. Moreover, magnets 
8 and 9 magnetized the two poles of the directions of X, fixed yokes 1 1 and 12 to the back, and have fixed the base to fixed 
part 10a of the base 10. Moreover, a unlike pole faces each other, and two magnets 8 and 9 are magnetized so that the flux 
density of a magnetic gap may be raised. 

[003 1] Next, a drive of moving part 7 is explained. If current is passed in the focal coil 3, the driving force of the direction of 
a focus will occur in cooperation with the magnetic field which magnets 8 and 9 generate, a total of six springs 26 of the 
spring sheet 25 will bend, and moving part 7 will be moved in the direction of a focus. Moreover, if current is passed in the 
TORATTO king coil 4, in cooperation with the magnetic field which magnets 8 and 9 generate, the driving force of the 
direction of a TORATTO king will occur, a total of six springs 26 will bend, and moving part 7 will be moved in the direction 
of tracking. Moreover, if current is passed in the tilt coil 5, the torque of the circumference of a Y-axis will occur in 
cooperation with the magnetic field which magnets 8 and 9 generate, a total of six springs 26 will bend, and moving part 7 
will be rotated to the circumference of a Y-axis. 

[0032] Next, an operation with a magnet and each coil is explained. Drawing 14 and drawing 1 5 show flux density 
distribution of a magnetic gap with a magnet. Among these, drawing 14 shows distribution of the direction of X of the Z 
direction center section of the magnetic gap, i.e., the flux density distribution of line P-P shown in drawing 13 (a), (the same is 
said of the magnetic field distribution), said ~ it carried out - as ~ a magnet - the direction of X 2 ~ since it has 
magnetized very much, the direction of magnetic flux is reversed in the center like illustration, and there are two peaks. That 
is, the flux density of the part where 2 lists, and the both ends of a magnet and a magnetic field change [ an effective magnetic 
field ] in the direction of X is low. Moreover, drawing 15 shows distribution of the Z direction of the direction center section 
of X of the magnetic gap, i.e., the flux density distribution of line Q-Q shown in drawing 13 (a), (the same is said of the 
magnetic field distribution). According to this, flux density is low at the both ends of a magnet. 

[0033] Next, the force generated in each coil according to drawing 1 3 is explained. It has stood in a line in the two directions 
of X, and, as for the focal coil 3, each faces the pole face where magnets 8 and 9 are magnetized two poles. And the Z 
direction center position of the surface 3a is the same as the Z direction center position of a magnet 8. Lower side 3c is 
located below the effective magnetic field range of a magnet 8 (2 each appearance of a magnet 8 magnetized very much). 
[0034] Then, the force generated when current is passed in the focal coil 3 becomes like drawing 13 (a). And the effective 
force of a Z direction occurs in surface 3a located in an effective magnetic field midrange, and moving part 7 is moved in the 
direction of a focus. Since the sides 3b and 3d parallel to the Z-axis of the focal coil 3 are located in the periphery section of 
an effective magnetic field range at this time, the magnetic field which acts those sides is weak. Moreover, although the force 
as shown in drawing 13 (a) occurs the sides 3b and 3d, it will cancel with two focal coils of the direction of X. Moreover, 
since it is outside an effective magnetic field range, the force generated in lower side 3c of the focal coil 3 can disregard the 
force very weakly. 

[0035] Furthermore, as for the tracking coil 4, the center position of the Z direction has become the same as the center 
position of the Z direction of a magnet 8. Moreover, the effective sides 4a and 4d parallel to the Z-axis of the tracking coil 4 
are located in the center of an effective magnetic field in which two magnets 8 were magnetized. Then, if current is passed in 
the tracking coil 4, the sense of the current which flows the effective sides 4a and 4d as shown in drawing 13 (b) is reverse, 
and since the sense of a magnetic field is also reverse, the force will occur in the same direction of the direction of X. 
Moreover, although the force as shown in drawing 1 3 (b), respectively occurs in parallel to direction of X side 4b, and 4f, 4c 
and 4e, each will cancel. 

[0036] Furthermore, as for the tilt coil 5, the center position of the Z direction of the surfaces 5a and 5b has become the same 
as the center position of the Z direction of a magnet 8. Moreover, the lower sides 5d and 5e are located below the effective 
magnetic field range of a magnet 8 (2 each appearance of a magnet 8 magnetized very much). Moreover, the sides 5c and 5f 
parallel to a Z direction are located in the periphery section of an effective magnetic field range. Then, if current is passed in 
the tilt coil 5, as shown in drawing 13 (c), the force of the reverse sense will occur in a Z direction in the surfaces 5a and 5b 
located in an effective magnetic field midrange, and the rotation drive of the moving part 7 will be carried out at the 
circumference of a Y-axis. And the center of gravity G of moving part 7, the support center S, and the nodal point NP of an 
objective lens are in agreement in the middle of Surfaces 5a and 5b. Therefore, even if it makes it rotate centering on the 
center of rotation of moving part 7, the spot of an objective lens does not move. 

[0037] Moreover, since the sides 5c and 5f parallel to the Z-axis of the tilt coil 5 are located in the periphery section of an 
effective magnetic field range, they are weak. [ of the magnetic field which acts around there ] Therefore, the force generated 
the sides 5c and 5f is the degree which can be disregarded although it is the direction same in the direction of X. Moreover, 
since the lower sides 5d and 5e are located below the effective magnetic field range of a magnet 8, they are very weak. [ of the 
force generated there ] In addition, if the sides 5c and 5f are located outside the effective magnetic field range of a magnet 8, 
since a magnetic field becomes still weaker, it is much more effective. Moreover, although three kinds of coils were used as 
the printed coil, they may form each coil by winding and may paste it up on a holder. Moreover, it replaces with the magnet of 
2 pole magnetization, and the sense of a magnetic pole may be made into reverse and two magnets may be combined. 
[0038] Since the servo which was stabilized according to the gestalt of the 3rd operation, and a proper record regenerative 
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signal can be done like the above and also two sides parallel to the Z direction of a tracking coil are located in the direction of 
X in an effective magnetic field using the magnet magnetized two poles, the use effectiveness of a tracking coil becomes high 
and the drive sensitivity of the direction of tracking becomes high. Moreover, since electric connection between two the focal 
coils of a printed coil, tracking coils, and tilt coils is made by the spring and the connection section formed in one and he is 
trying to separate the connection section after that, the substrate which connects between coils becomes unnecessary. 
Moreover, since three springs and the three connection sections are united with the spring sheet using two connections, there 
are few components mark at the time of an assembly, and positioning is easy. Moreover, since there is no opening in which a 
yoke is located in a holder, the rigidity of a holder is high and can make resonance frequency high. 
[0039] DrawinR 1 6 shows the modification of the gestalt of the 3rd operation. This uses a focal coil also [ drive / the object 
for a focal drive, and / tilt ] not using a tilt coil. It is made for the force of the reverse sense to generate predetermined current 
in a Z direction in a sink focus coil at each of four focal coils 30a, 30b, 30c, and 30d. Then, moving part 7 receives the torque 
of the circumference of a Y-axis, and rotates to the circumference of a Y-axis. At this time, force like illustration arises in 
each focal coils [ 30a, 30b, 30c, and 30d ] side. Three sides other than side 30a-l which generates the effective force, 30b-l, 
and 30c-130d-l are located in the periphery of an effective magnetic field range, or outside as the gestalt of the 3rd operation 
explained. Therefore, the force produced in these side 30a-2, 30a-3, 30a-4, 30b-2, 30b-3, 30b-4, 30c-2, 30c-3, 30c-4, 30d-2, 
30d-3, and 30d-4 is small. Therefore, the force which moves the sink moving part 7 for it to them in the direction of X even if 
it leans current to the focal coils 30a, 30b, 30c, and 30d at the circumference of a Y-axis is very weak. 
[0040] Moreover, if current is passed in each focal coil so that the force of the same direction may occur in a Z direction in 
four focal coils 30a, 30b, 30c, and 30d, moving part 7 is movable in the direction of a focus. Moreover, in each focal coil, it 
passes combining focus servo current and tilt servo current. Like the above, according to this modification, in addition to the 
effect of the gestalt of the 3rd operation, one kind of class of coil decreases, and simplification of a configuration can be 
attained. 

[0041] This invention is not limited to the gestalt of the above operation, and can consider various modification and 
deformation. For example, in the gestalt of each operation, although NP of an objective lens is made in agreement focusing on 
the center of gravity of moving part, or support, if a center of gravity or a support center sets it as the degree located in the 
interior of an objective lens, the gap can make a minute amount extremely about 0-2mm and migration of the optical spot by 
the inclination of moving part since it is small. Moreover, although it constitutes so that moving part may be leaned to the 
circumference of a Y-axis, it may be made to lean to the circumference of the X-axis, and a tilt coil is prepared 2 sets and you 
may make it lean it to a 2-way. Moreover, although considered as the open magnefic circuit which it hits, and there is no yoke 
for which a magnetic circuit is formed, and which counters a magnet, and forms a magnetic gap only with a magnet, it is good 
also as a close magnetic circuit which arranges a yoke and forms a magnetic gap between this yoke so that a magnet may be 
countered. By carrying out like this, flux density becomes high and improvement in sensitivity can be aimed at. Moreover, 
although considered as the so-called moving coil drive which fixed the coil to moving part and arranged the magnet in the 
fixed part, it is good also as the so-called MUBESfGU magnet drive which fixed the magnet to moving part and arranged the 
coil in the fixed part. Moreover, supporter material may be other members, such as a wire, and with [ the number ] two [ or 
more ], it is good by the number suitably. Moreover, a hologram is sufficient as an objective lens and the objective lens and 
the holder may really be formed. Moreover, the light source of laser etc. may be made to really form in moving part. 
[0042] The contents indicated by the gestalt of the above operation can also be regarded as the following invention. 
1. In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving Means for 
Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of Said 
Objective Lens Said driving means consists of a magnetic field generating means and a tilt coil. Said tiU coil The 1st portion 
which generates the rotation force of rotating said holder effective in the circumference of said shaft, It is the objective lens 
driving gear which consists of the other 2nd portion and is characterized by arranging said 1st portion in the location where 
the flux density within the magnetic field generated from said magnetic field generating means is higher than said 2nd portion, 

[0043] 2. In Objective Lens Driving Gear Which Has Objective Lens, Holder Holding Said Objective Lens, and Driving 
Means for Rotating Said Holder to Circumference of Shaft Which Intersects Perpendicularly to Direction of Optical Axis of 
Said Objective Lens Said driving means is an objective lens driving gear characterized by resultant force of the force 
generated in the side which forms the tilt coil within the magnetic field which consists of a magnetic field generating means 
and a tilt coil, and is generated from said magnetic field generating means in said tilt coil constituting so that only the torque 
of a tilt may be generated. 

[0044] 3. It is the objective lens driving gear which two or more arrangement of the 1st portion of said tilt coil is carried out 
into said magnetic field in the objective lens driving gear of the 1st publication, and is characterized by seeing from said shaft 
orientations and estranging rotation and said 1st portion of said holder. 

[0045] 4. It is the objective lens driving gear characterized by being aslant arranged so that driving force may be generated at 
the 2-way of the direction where the direction of an optical axis of said objective lens and it, and the 1st portion of said tilt 
coil cross said holder at right angles in an objective lens driving gear given [ said ] in the 3rd term. 

[0046] 5. It is the objective lens driving gear characterized by for the direction which the 1st portion of said tilt coil is in the 
field which intersects perpendicularly with said shaft, and intersects perpendicularly with the direction of an optical axis of 
said objective lens and it extending along a different direction in an objective lens driving gear given [ said ] in the 3rd term, 
and being arranged. 
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[0047] 6. It is the objective lens driving gear characterized by for the magnetic pole from which said magnetic field 
generating means differs adjoining mutually in an objective lens driving gear given [ said ] in the 1st term, forming it, and 
giving tw^o different magnetic fields to the 1st portion of said tilt coil. 

[0048] 7. It is the objective lens driving gear which said driving means has the focal coil and tracking coil for making said 
holder drive in the direction which intersects perpendicularly to the direction of an optical axis and this optical-axis direction 
of said objective lens further in an objective lens driving gear given in said the 1st thru/or 6th term, and is characterized by 
having arranged the 1st portion of said tilt coil in piles on said focal coil or a tracking coil. 

[0049] 8. It is the objective lens driving gear which said magnet fixes to said holder in an objective lens driving gear given in 
said the 1st thru/or 7th term, and is characterized by arranging said tilt coil at a fixed part side. 

[0050] 9. Objective lens driving gear characterized by having two or more elastic support members which support said holder 
elastically, and center between said two or more elastic support members and rotation center of said holder being in 
agreement in objective lens driving gear given in said the 1st thru/or 8th term, 

[0051] 10, It is the objective lens driving gear characterized by the rotation center of said holder being in agreement with the 
nodal point of said objective lens in an objective lens driving gear given in said the 1st thru/or 9th term. 



[Translation done.] 
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[Description of Notationsi 

5 Tih Coil 

6 Tilt Coil 
8 Magnet 



t is the perspective diagram of the objective lens driving gear in which the gestalt of the 1st operation is shown. 

t is the cross section of a flat spring. 

t is explanatory drawing showing actuation of a flat spring. 

t is the outline cross section cut at the center of an objective lens. 

t is explanatory drawing showing the relation between a tilt coil and other coils. 

t is explanatory drawing having shown the migration condition of moving part. 

t is explanatory drawing showing the relation between a tilt coil and a magnet. 

t is the perspective diagram of the moving part concerning the modification of the gestalt of the 1st operation, 
t is the perspective diagram of the moving part which shows the gestalt of the 2nd operation. 
It is the perspective diagram of the moving part concerning the modification of the gestalt of the 2nd operation. 
It is the perspective diagram of the objective lens driving gear in which the gestah of the 3rd operation is 

It is the decomposition perspective diagram of an objective lens driving gear. 
It is explanatory drawing showing the force generated in each coil. 
It is explanatory drawing showing flux density distribution. 
It is explanatory drawing showing flux density distribution. 

It is the perspective diagram of the moving part concerning the modification of the gestalt of the 3rd operation. 
It is the objective lens driving gear of the conventional example. 

It is explanatory drawing showing the force generated in the coil of the conventional example. 
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It is the decomposition perspective diagram of an objective lens driving gear. 
It is explanatory drawing showing the force generated in each coil. 
It is explanatory drawing showing flux density distribution. 
It is explanatory drawing showing flux density distribution. 

It is the perspective diagram of the moving part concerning the modification of the gestalt of the 3rd operation. 
It is the objective lens driving gear of the conventional example. 

It is explanatory drawing showing the force generated in the coil of the conventional example. 
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I. , ttz. *;^^l<50Y:^|6]^iffit{j:ryy^3^;^2 

3, 24*J|l«$^tTl^l). C:<7)7''J>'h3-f;P2 3, 
2 4(i;3««)fC\ ^fLfixlSlT&H^-^av^'^T-y h8, 
9tjfi\,->:^*>^,Jlt, 20<7)7:j--;«;?xr7^yP3, lo 
C0N7-y h^yi?'a-f f-;l^ha>f;lx5 ( 6 ) 

^>^iTv^^. fLT, 7^;^;5''l, n^vyX2. rvy 

VaA)V23, 2AX"^WiUltim^^iXX\^h. 
[0029] § ^>t. 's'J U a-Affl^c7)^«ttcOftV^ 
^Jl?@S:x.yf->-;rL.-Cfi!cl.^N':^^i^-h2 5*>\ Y^r[6] 
lC@itri.4'i^^03*c7)yN';t>2 6. |SIt< Y:Sr[6]t®ft 

•tl.3*cOjlifeg|52 7. Y^ri^iffiiiSt<ag-ri.2oiO^ 

b25{i, Y (-) :^[{iI-jgSrT'jyh3^;k2 3cOX 
^■l6]MiJHl;:#6fflm$tL7t«2 3 a(;SS^y)Ls 

?i2 3 ajf ia{cmstiJtiifco>'N-:?-yfc^Bg#(tiis 

Siil). ^fc, A'^-v— h2 5c7)3*OjS^g|52 7(7)Y 

( + ) ^TMSJi, ruyh3-f7i'2 4ox:^r[6]SiiM 

tc#3 WM$il/c?i2 4 ate»^i!^§ixfg#llS$ 
tLl. tfz. >'N'^-i^-h2 5c7)32|s:<7)yN';t.2 6<^fli!ffiiJ 

'<-;^io<oY ( + ) miizm^^tifzmioh-nzia. 

titzm&u^ 1 0 b so Y ( + ) mcomi'zm&^tifzy u 
^i^~fii'mw.2 9i,z^mm$tih. ^fc. >'N":t-2 6o 
wj±7 u-^ «2 9 t^f^Baftftio^TSis lt 

{i;<?'yh$ix (HI 2tfc{tl.A, BgK;!)*;^ -y hgP) 3 

*(^^ 2 6.3 *<7)a^a! 2 7 i,z^m^fi h . 

[0030] l-XhiO<j;3CiLT. 20<7)7°'J y ^3•^;^ 
2 3 . 2 4 cOllti , It 6 2 7 T-mmW tSfSg 

r•Jy^•a'f;^24^c;m§^^/c7* 

/l- 6 2 *-:^oc7)fh 6 *<?5SS**^. ^faSP 2 7 (3 

J;i9r'J>'h3-'f;i'2 3lcgfgg$a.|.<7)T'ab-5.. ^Jt, 
-7^^^-yh8, 9{iX:^(*]$r2ffi#iaL. WHtH-^' 

II, 1 2 5:I1^U, iSffl$:'<-;^l OiOH^ISl Oa 
^^ll«$i^Tv^S. tfz. 2-:><r)'?y^^yh8. 9l,im 

i/zmm^tix^-^^. 

[003 1 ] mz-^mm<Dmii>z-:)\,^xmm-t^. 7 

=l--;<^xn-^;l/3t«§ijS:ati:. -7/^-y h8, 9(7) 

m.-thm^bw,mL7t-:^xiTf6\combM<m. 
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It 6 *c^A-^^ 2 6 *5M^-Brsiifi5 7 s- h 7 7 =3f yyifmz 

[0 0 3 2] '7y:^^-yht^^A!Uk(7)MZ-0 10 

V^TfjiBH-tl., 1114. HI 5{i, vy:t-yhKj:I.JS 

14{iiam^^-y7'iOZ:^|Sl4'5ligB^X:^[6]i0^ffi, O 

soil 3 (a) tc^^^*ip-P(Oii^?fs^^ii 

{ix:^[4i]tc2lB«®tT3^l)C7)T. mir><7)Xoi,zmM(0 
:^r6]*^'+*T'a5lELh-:7*i2oJ)l,. of), 

5«imd(^^.yrcox::^it]pt3^gl5coz:^i*j<7)5j-:f[}, os 20 

0013(a) t^^HQ-QiOe^S&JS^iflj (JS^^ 

[0 0 3 3] mz. mi3l,zU^^^::i-(Mzm.-th:h 
(:oi,^TiKBH-ri). 7*-;^xa-f;i.3(i, Xl]mz2 
oMAT'fc 0 , ^ ^:t-y N 8 , 9 CO 2 fi6«ii 

323 a(0Z:frl6l4''D{4S*5-7i?'^-y h80Z:^|6]4"ll^ia 
■i:IB|ttl^oTV>|,. T3a3c{i, ■7^:^^■y h 8C0^ 
Sdffi^lgll ( -^i^'^T-y h 8 CO 2 ®*J1§ iXi^c -en^iXtfO 30 

[0034] yt-:^Xa-Hl3iz'm&i^il 
fcb^%±tl:hii. 013 (a) ^J;^{c=5rl., -?-L 

T, ^rafi5^iEH<7)4'*t{aati.±3a3atcz:^r6]<;) 

;OB#, 7:j--;*xa-f;P3(7)ZWc;W^ffl3 

T\ ^ti(:.cDmi,zi^m-timmim\\ tfz. msh. 

3dt{i, 013 (a) l,zifktXd^M^%±-t^t\ 
x:f]\ii\(r)2':><r>y^-:^xa-^)\^Z'^^y-t/ULXLt 40 
^. ttz. y it-ijxa-i )V3ayT)Q.3 ciiz^-t^-n 

[0035] $<b{C, h7y^>';?'3'f/M(±, -e<OZ 
:fi-l6l<7)4''W2M*5v^^;t-y b 8e)Z-H^<n^'\j\Sm.tn 
ttC^r-^TOl), Sit. h7-y^y/3-f;P4c7)Zt4lC 

W^r^s&j2i4a, 4d(i. 2r)<7^-7y^^-yvs<r>mm. 
A ;^4 \,zm^^mtb .013(b) ic^k-t i 0 1 

ifi1»ja4 a . 4 d tg&flSl:s£<0l6]# {iitt-ffi^cOffi]^ 

tjI=5rcot\ x:^[6ico|ilt;i6]#{=:>]*>'!%^-rs, Sj^. 50 
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X^ri6]t^fif^ffl4 bfc4f. 4ci;4e \,Z\±^ix^'fi 
013 ( b ) l.Zn^tXotil^ti^^^'fhtK ^tl^tli}< 

^xy-^i\^bXtto , 

[0036] §^>t. ^)\^hziA/\,5l,i. ^<D±M5 
a. 5bc7)Z:^riS]c7)4''D{4S*iV:/^> y h8(?)Z:fri6]<7) 
4''L^^igi:|BIt:^^^o•C»^^l). ttc.Tm.5d. 5e 
{i. •7/;t>-y h80*^®t*ffiffl ("7/^^-y h802fi6 

gptfifif So -e^T'. ^f\^haAfv-5i>zmmm- 

t . 0 1 3 ( c ) izijk^X 0 tc^rS&K*KHcO+*tffl 
m:th±jS.5si. 5btZ:^ffiiT3il6]#co:)3*^l6^L. 
^i)a57S:Y«ijf OCHHSIBfil^-ti-l.. -etT. ±ffl5 
a. 5b<04'PBllw^iJg|57Oa'DG. ^ijH^tf'C^S. *fft 

oT. ■5I»)gB7cO[lllK*'i:^2r4"i:4ci5]i)§-tTt«!f^U- 
[003 7] ttz. f-^Phrj-f/PScoZtitW^rfflS 

x\ ^(Timz^mthmmw Ltzt^-^x. as 
c . 5 f \,z^-th^\ix-}i\^xn tn^x'hhifiim 
xih^<r>%,<r>X'hh. tfz. rmsd. sew. v 

-y h 8 cO^r^-^IEHi OtTfc{2BLtv^|,cO 
f i'?^^^ -y h 8cr>t1^mnmmX 0 tJ'[-fii)tc{4«§^i: 

timmi$(^izm< ^j:h(ox'-m^mxhi. t 

fz. 3^coaAMirOyh-:iAfl'tlfzt)\ m^B 
tJ;0#3>f;l.&jg^L. 7i-^JUiP'l,zmmLXhX\\ t 

fz, 2^m.cr)-7y^^-yhl,ZVilX. 2fflC0V:/:t.-yh 

i:mmcom^mi,zixmi^^h'^xi>x\>\ 
[0038] a±.(r>z'b<m3<r)mtmmmi>zxin:£. 
^^ifz^-^n, miE^j:mmm^i}^x^ xij 
mz2m9muz-?y^-y y^mK vy-y^yy^^ 

iVcnz-H^ (c^ff'Sr 2 ffl Sr mm^^i.zm. $ -tirT v ^ I, 
<nX\ Vyy^ y /a -i )Vmm^mti^-^< 'Sr 0 h 5 7 
^yi/::^[6]<oigi);SS*^;S<^s« ttz. 2oc7)r'Jv 

;^^3>^;^fgco«mw^:^$«!^. ^^^-b-^mzm^L 
JtiitegptcJ; Offt\ -fcom. aiggP^^WSidt: 

S?t, 3*cO^N-^v 3*coa*Sa5S:2ocoSf^aiS:fflV^ 

-9timm.-th^umm\-^cox\ t^)Virmmtm 
[ 0 0 3 9 ] 01 6«±. m3(Dmn<7)Bm<^^mi:^^ 
-^xa-i )i^yif-:^xmmmb^)i^hmmmti,zm 

mttzhcOXhh. Ar>(r>yi:~:^xa-^li'3 0a., 3 
Ob, 30c, 3 0d<^%^\,zn^<DW^iix^<.Lyt- 
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Ob. 30c. 3 0(i(7)^-mzl,iW^.coXd^M'^±t 
I). W5J^^j5r?g^-ri.ja3 0a-l , 3 0b-l, 3 
0 c - 1 3 0 d- I]il^'|-C03)a{i, mScO^SIcOJg^T' 

■tl.. L:^^*«-:)T, Ztlh(^mS0a.-2. 3 0a- 

3. 30a-4. 30b-2, 30b-3, 30b- 

4. 30C-2, 30C-3, 30c-4. 30d- 10 
2, 30d-3, 3 0d-4(i±t:s:>j{i/h$v\ L;^c 

7*-;<7Xn'f;1^3 Oa, 30b. 30c. 3 

[0 0 4 0] tti, A^cr>yt~:^Xa^)V3Qa., 3 
Ob, 30c. 3 0dtZ:firifi]T|B|C|tIt^c7):»]*^%±-r 

[004 1] 3t53%B3(i, liLhO^Mcom^tRgS^ixS 

^^'^'t^mmu yx(r)fHmz&w:t&n&i,zm.^-m 

it. -e<7)-fti{io~2mmgSfc/jN§V>c7)T', ^t!)gB<7) 

Lx\^ii}K xnm'omifixdizixi^i^^i. ^ 
)Uha^m2 mmi 2 Mzmifi mzixtx 

igi-t6mm^m^tLx\^h^\ v^-^--/ 

riB^&mmnm^tLxhxw zothzt^z 

^mmza^ jum^i-?i/^^-y him^mzmkLfz 
^^mij^-t'yya^ )mmtix\<^^i3\ -^y^^v 40 
vi'simmzm&L, 3^;^$•llsg|5^^ffilSL^tv^*)t9) 

x\.^x{,x\\ tfz, ^mmziy-fm<r>mi^~^m 
^$'txi,x^\ 

[0042] \;j±cr)mm(ommi^im^tifz^mmT 
<r)^mtLxi&x.iztix^h. 
1 . n^uyxb , mMSMmi^yxim-ri>^^j\^y 50 



!ttW¥ 1 0-1 1 643 1 

1 2 

•tmth'oi,z\^m^'ti,tzMmm^m . i^-th 
ma^yxwrn^miza^^x , mmm^mi. 

{i, 1!nS*/Pr$-H!riB«i*i7 0t«S!i(ciHlij§-li-SllI» 

ii-i^tc^. mm\cr>m\mtim2<r)mx^{,mi 
m-m.^m ^m.^tihm.^Hzmhmmtc^ 
n\^m.izm.^ixhzt imw.b^m'm]yyxmi 

[ 0 0 4 3 ] 2 . s^^^ji^ yx t , Huiawtiu yx^^m 
-tht^ivyt. mmi)vy^min^vyxcr>m^'^ 
i,znLm.^-thmth*)^zmi^'thtz>^(^wm^WL 
^^thnm\yyxwmmmiziiux. mmm^ 

)VV<7iY)vy(n^i%^-thXoi,zm^LfzZfkmL 
tthm\^yxmmmw., 

[0 044] 3. m%m<r>n^\yyxmimm.^zii\,^ 

mm^fi. t^r). miim}^t^h^xmi-!t^)vy(ri^ 
mt mim 1 <7)mt tmm^ti^z t mmti-m 
miyyxmwmm. 

[ 0 0 4 5 ] 4 . mMm3mimmmuyx^mmm 

y^m^v^u yxcr>mk}j\^h xx/^tit mz-th^ 
^<D2umzmviM<^^ii^ X 0 izm^zmm^ti 

[ 0 0 4 6 ] 5 . fjiBig 3 mt^mmmi-yxmim. 

lS5.-tm\HX\ fj'-o. mtdM^\^yX(r)tmi]\^iiXU 

^ti b m.-^-ti>u\^ t am^j: hUii^iz^-oxm&Lxw, 
m^ti^zbimtthM^uyxmrnmrn. 
[0047] 6 . mia^ 1 mtmcoM'miyyxmmm 
tcfcv^T, mmm^^mm^j:mmtm\Hzm^i 

2-^m^mm^z.hzbi^mt^m^uyx 

[ 0 0 4 8 ] 7 . ffiem 1 Jb^emztmmmi^ y 

yiminmi^ yX(r>mi-JT\^iiXifsm%:ff\^izM t 

m^thMzmi^-tltzisbcoy t-Axa-^juiiX 
(r>^Wi. miy^-Axa^ii-trziihy y^yy:] 

^funzmhxEmtfzzb^nmbtmmi^yxm 

[0049] 8. mimijb^7mi>ztm(r)n^uy 
xmmmi,zi5 v ^t , friEv y^^ v \imi.Ti-^ivy \,zm 
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13 14 

[00 50] 9 . ffie^ 1 Jb^smizwstmmi-y [a i ] m i commcommt:^tnmi'yxmwmw<7) 

mmt -f^n^i^ yxwmmw., [04 ] nm\^yx(r>^'bx'^ -y h Ltzm^mmmx-h 

[00 5 1] 10. mtiw, 1 m.m9mztm(^n^v h <, 

yxmm^wz.ii\^x. mzt^)vy<mm^'Umi^ [ss] ^)vv-iA)Vbmr)^-i )Vb<m'^^^-tm^ 

myyX(nj-f}Vi^AyY\z-%.\^x\^h^b^^ mr:hh. 

b^himvyXWrnrnW. 10 [06] «I»g|5co#K)4fc«S:^tf^ijiHBaT'S)l.<, 

[0 0 5 2] [07] f-;l'h3-f/Ui:V^;T-y HOMf^SrS^-rUJOT 

Tco^SS^^-tl. . mm. 1 iO^^it^jl/yXIglftgat:: J; [08 ] m 1 <7)lllfi<7)m«£7)^igCTtc^.&^SigP£7)^ 

^^^^h%\<r:>m^^ti\^mm2n'jt^ 0 tJi [09 ] m2<oii]ifeco»ffi5*-r^i)Si5«off?g0-c'S> 

fas{cKS$-ti-:^c ^ i: J: 0 , h 3 ^ y>tc-BTijgiis: [0 1 0 ] ^ 2 (r)wm.mmm^'mz\%h's[mu<r)W< 

•C/h$v\ L/::*<->T. "5H|)a5*«m<7)^l!j$- [011] m3<7)||SSOJ^®Sr.T^-r*f!|%^yX|g|!igg 

lE^n-oXhmil^yXcDXTti'y hijmm-t-f. hy y [012] ^f!!)b->X|Et!J^aiO*Mff1S0-C'S>5 . 

=>f >-^:^[^^^^:^#^^'^a*^5^^i••r. m^j:v-n(^ mis) ^^^Mzm.th-h ^yj-siwrnx-hh. 

14, mm:mmm^mhfih i 3 tc=5r i. . [014] jK^ffijK^^f[i&.T^-riiiBj0t* 1. . 

[00 53] tmT^2m^vyxmim.<.ziiix\i. [015] ?K«ffiffii^?BSrin-nKBfl0t'j>i. . 

h 3^ ;Hr, iuisiK#%^¥a*mti.?sm=^r a- [016] t^3<r)%mmm<^^m\^zm-simum 

'•jm(r)i-)Vho^)vmm-hmz%^'fh:h<7i^^ nmx'hh . 

i-)vv(r}V)V7<r)?i-i%^thi,oi,zm^Lx\^h [017] ^^*pl]^o^^*^>'Xig|^|glT-^>l>. 

c7)T\ ^;i^h3>f;Kcnii)ia5$-iiii)§-ti>^jm<7)^j*< [018] m=.m<r>-3 ^ Mzm-t h^-^Tr.-fw^mx' 

m.Lt(^^t\^^\^xhm>x>h^\\ Lfzti^nx. hh. 

■^j:\^<r>x\n^vyX(7)mmiLifi'yXhn^vyx 5 ^;i^h3-'f;i. 

c7)X4<''yb*5^«i-fr-f. h7'y^y:/:^ritnm^::'c$'5r?[- 6 ^JVV^^lV 



[02] [03] [015] 
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!^i3¥l 0- 1 164 



[013] [016] 
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